Absence of RT6+ T cells in diabetes-prone biobreeding/Worcester rats is due to genetic and cell developmental defects.
Diabetes-prone BB/Wor (DP) rats lack the RT6+ peripheral T cell subset whereas diabetes-resistant BB/Wor rats have normal numbers of RT6+ T cells. Lymphocyte transfusion experiments and in vivo depletion studies have demonstrated that RT6+ T cells have an important regulatory role in the pathogenesis of insulin-dependent diabetes mellitus in BB/Wor rats. In the present study, the results of genetic complementation studies indicate that the DP rat contains an intact RT6 gene, but fails to express the RT6.1 alloantigen in the functional absence of an accessory factor (provided by RT6+ cells). At the cellular level, irradiation chimeras demonstrate that the absence of RT6+ T cells in DP rats is due to an intrinsic defect that results in abnormal development and/or differentiation of prothymocytes into RT6+ T cells. The inability of DP prothymocytes to generate RT6+ T cells is not due to serum autoantibodies, lack of accessory cells, or to the presence of inhibitory cells. Inasmuch as DP bone marrow can transfer the susceptibility for diabetes to irradiated recipients, our present results suggest that an important predisposing factor for insulin-dependent diabetes mellitus in DP rats is the inability of DP prothymocytes to generate RT6+ T cells.